position is more comfortable for both the awake patient and the operator; and (3) that the left distal radial artery is more comfortable for the operator to puncture than the left traditional transradial approach. Another reason relates to the floor of the anatomical snuffbox being formed by two carpal bones -the trapezium and scaphoid -that being rigid structures, facilitate compression for hemostasis. Furthermore, subcutaneous hematomas rarely spread from the wrist to the upper part of the forearm, and there is no need to compress the wrist for hemostasis, which makes the wrist free to move and thereby limits venous congestion of the hand. Moreover, if vasospasm occurs or a hematoma develops from unsuccessful needling, thereby rendering further distal attempts more difficult, an operator can easily move proximal to adopt the conventional radial approach. Finally, the snuffbox approach saves more undamaged length of the radial artery for potential extracranial-intracranial artery bypass surgery candidates. [11] ere are some disadvantages of this approach: (a) the artery has a smaller caliber, more tortuous, and more vulnerable to spam in the anatomical snuffbox and needling can be more difficult than the conventional approach, due to the tortuosity a floppy 0.018 or 0.014-inch guide wire may be required; (b) needling theoretically can cause pain by irritating radial nerve and periosteum but there are no reports of this complication yet; (c) the scant soft tissue around the snuffbox might not secure the sheath properly; (d) since radial artery is smaller in caliber in the snuffbox, sheaths larger than 6Fr are difficult to be introduced; and (e) since there are many anatomic variations below the wrist across patients, the snuffbox approach is not always feasible. [8] e objective of this paper is to describe the distal radial approach technique and the results obtained using it over the first 3 months during which this approach was employed for neuroendovascular diagnostic and therapeutic cerebral procedures at two centers at which the conventional radial approach had already been used as the first option for 3 years. e current cohort of patients is compared against those from the previous 3 months and to the frequency of needing to resort to a femoral approach.
MATERIALS AND METHODS
On March 25, 2019, puncture of the radial artery at the level of the anatomical snuffbox began to be used within two neurointerventional services as the first option for diagnostic or therapeutic cerebrovascular procedures involving patients over 18 years of age.
Description of the technique: for diagnostic procedures, local anesthesia is used at the puncture site, while general anesthesia is used for all therapeutic procedures. e distal radial approach is the first approach option currently employed, with failures progressing to the radial artery in the forearm within the pulse channel and then in cases of continued failure, the femoral approach.
For the distal radial approach, the boundaries of the anatomic snuffbox and radial artery path are demarcated [ Figure 1 ]. Aseptic techniques are utilized over the distal portion of the forearm and hand. e hand is placed on a sterile surface and covered with a sterile drape [ Figure 2 ]. e free forearm is supported on the sterile field and covered with a fenestrated plastic drape [ Figure 3 ]. If a left radial approach is needed, the same procedure is performed on the ipsilateral forearm, with the upper limb flexed and resting on the patient's abdomen [ Figure 4 ]. Local infiltration is done with 2 cc of 1% Xylocaine. e radial artery is punctured between the tendon of the extensor pollicis longus and the tendons of the extensor pollicis brevis and abductor pollicis longus. A radial approach set (Merit Medical Systems, Utah, USA) is used, with a 6-French sheath placed using a modified Seldinger technique. Once the sheath is in position, 5 cc of nitroglycerin (200 µg/mL) are administered followed by 70 IU/kg of heparin [ Figure 5 ].
If the radial artery is not identified at the distal level, the hand is placed in supination and infiltration is performed approximately 2 cm above the wrist, where the radial pulse was marked in the pulse channel, according to a technique already described. [4] e procedure continues as described in previous articles on the diagnosis and treatment of cerebral aneurysms by the radial route. [3, 4] In programmed therapeutic cases, where it is not necessary to perform a 4-vessel diagnostic procedure, navigation is initially performed with a Chaperon guide catheter mounted on a Simmons catheter (MicroVention Inc., Tustin, CA, USA), while directly conducting catheterization of the carrier vessel with the guide catheter. In the remaining patients, in whom treatment is performed using the same procedure after diagnosis completed with a Simmons Type II catheter (Merit Medical Systems, Utah, USA), a 260 cm-long hydrophilic guide wire is passed through the external carotid artery and replacement made on the corresponding external carotid artery utilizing either one of two guide catheters: Guider Softip XF 6F (Stryker, Neurovascular Fremont, CA, USA), Navien (Medtronic Neurovascular, Irvine, CA, USA), or Sophia (MicroVention Inc., Tustin, CA, USA). Once in the vessel with pathology, the procedure continues as with any approach [ Figure 6 ]. In one patient in whom there was a vertebrovertebral aneurysm, whereby vertebrobasilar flow diversion and occlusion of the contralateral artery had to be performed, both a right radial and left distal radial approach were used, with entrance of the guiding catheters into both vertebral arteries [ Figure 4 ]. Ultimately, this procedure was only diagnostic due to spontaneous thrombosis of the aneurysm. e maximum size of sheath used was 6Fr as in classic transradial approach described. [3, 4] 
Data analysis
Demographic and baseline clinical characteristics of the two patient cohorts -period 1 (last 3 months before distal radial approach use) and period 2 (first 3 months during which distal radial approach began to use) -were compared. Also were compared the rates at wich the femoral approach had to be used, overall and by gender.
RESULTS
Between March 25, 2019, and June 24, 2019 (period 2), a total of 94 endovascular procedures and 95 arterial punctures were performed (one procedure required a bilateral approach). Of these 94 procedures, 67 were diagnostic and 27 therapeutic; 27 (28%) were approached via femoral approach, 49 (51%) by radial route, and 19 (20%) by distal radial route. Of the 27 embolizations, 13 (48%) were performed through the radial approach, six (22%) through the femoral approach, and eight (30%) using the distal radial approach. Of the 68 punctures for angiography, 21 (30%) were performed through the femoral route, 36 (53%) by radial route, and 11 (16%) by distal radial route. During period 1 (described previously), 80 procedures had been performed within the same two institutions: 65 diagnostic and 15 therapeutic, among which 38 had utilized the femoral route (47.5%) and 42 the radial route (52.5%). Of the 15 embolizations, two had been performed with radial approach and 13 through femoral approach. Of the angiographies, 40 (62%) and 25 (38%) had been done by radial and femoral route, respectively. e mean age of patients in the first and second periods was 48 and 52 years old, respectively. e distribution by gender during the first period was 43 women and 37 men and in the second period 56 women and 38 men. In the first period, radial artery catheterization was used in 56% of the women, while in the second period when dTRA was added, the percentage of radial catheterization increased to 61% of the cases. In men, radial artery approach increased from 39% to 83%.
In this experience, using the dTRA as the first option for neuroendovascular procedures, 20% of the procedures were successful, with the full procedure completed through this approach. Of the therapeutic procedures (embolizations), 30% were successfully completed using the distal radial route, while success only was attained in 16% of the diagnostic procedures (cerebral angiographies).
When compared to a similar number of procedures performed over a similar period of time, we observed a reduction in the percentage of femoral approaches performed after adopting the dTRA as an option, from 47.5% to 28%. If only the embolizations are compared, we also observed a decline in the percentage of femoral approaches (from 87% to 22% of cases). If we compare the percentage of femoral approaches used for angiographies, the percentage fell from 38% to 30%. ese data show an overall reduction in the rate of femoral approach use, both either for diagnostic or therapeutic purposes when the initial approach was distal radial. is trend did not change when men and women were analyzed separately.
Of the 27 embolizations performed within the second period, eight employed the distal radial approach, 13 the radial one, and only six the femoral route, meaning a significant decreased of femoral approaches. e most obvious explanation for the observed decrease in femoral approaches between periods 1 and 2 is that when you start with a distal radial approach, you have a second option before resorting to the femoral route, which is not available if you begin with the classic radial approach. In this way, we can assume that at least some of the patients who ended up requiring a femoral procedure during the first period might have been spared that if the distal radial approach had been used initially.
CONCLUSION
Puncture of the radial artery within the anatomical snuffbox is another radial approach option for diagnostic and therapeutic neuroendovascular procedures and it appears to decrease the rate at which a femoral approach must ultimately be used.
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